This study aims to investigate the frequency of obesity and to identify possible risk factors affecting obesity in adolescents.
Due to decreased physical activity, obesity is now an important health issue among adolescents. Both inadequate physical activity and sedentary lifestyle are the major factors affecting obesity both in childhood and adolescence. [14] According to the Dietary Guidelines prepared for Turkey by the World Health Organization (WHO), one of the most important facts on the increased obesity is the widespread sedentary lifestyle and, therefore, regular physical activity is the basic component of a healthy lifestyle. [12] In the present study, we aimed to investigate the frequency of obesity among the 9 th Grade high school students and to identify possible risk factors affecting obesity.
MATERIALS AND METHODS
A written informed consent was obtained from each participant. The study protocol was approved by the Committee of Istanbul Provincial Directorate for National Education. The study was conducted in accordance with the principles of the Declaration of Helsinki.
This cross-sectional study included 9 th Grade high school students between March 2011 and May 2012 in Beyoglu district of Istanbul province of Turkey. There were a total of 3,150 students. Type 1 error was set as 0.05, and acceptable error ratio was set as 5% with 95% confidence interval. Considering 10.2% drop outs, the sample size was calculated as 378 students. However, we attempted to reduce the sample error as much as possible by keeping the sample size as large as possible. As a result, approximately half of the universe was selected as a sample. A total of 1,575 students were sampled randomly among all 9 th Grade high school students according to the random number table and the field research was completed with a total of 1,534 students who were volunteers for the study.
In this cross-sectional study, the data were collected via a questionnaire using the face-to-face interview technique. The questionnaire including 38 questions which was developed based on the Youth Risk Behavior Survey (YRBSQ), which is used by the Center for Disease Control and Prevention (CDC), was used for the data collection. [15] The YRBSQ is a student health survey conducted biennially in the United States since 1990. Specifically, the survey was developed to monitor the prevalence of health risk behaviors among high school students (Grades 9 to 12) to identify main causes of morbidity and mortality among youth and adults. The reliability of the YRBSQ was conducted by Brener et al., [16] and it was adopted into Turkish by Kurdak et al. [17] In the present study, the questionnaire had three sections: the first section including sociodemographic and anthropometric characteristics of the participants (10 questions), the second section including dietary habits and fast food consumption rates (20 questions), and the third section including physical activities (8 questions) (see Appendix).
The BMI= Weight (kg)/Height (m 2 ) formula was used. For the BMI classification, the 2007 WHO standards were used as reference values. [18] The students were grouped into four categories according to their BMI values as underweight between -3 standard deviation (SD) and -2 SD, normal between -2 SD and +1 SD, overweight between +1 SD and +2 SD, and obese over + 2 SD. The students were, then, divided into three groups according to the physical activity levels, kind of activity, activity frequency, and the daily activity duration as inactive, moderately active, and active. Inactive students were those who did not exercise within the past week of the survey. Moderately active students were those who biked, walked, played table tennis, or played folk dance for at least 30 min five times a week without sweating and panting. Active students were those who played football, run, or played volleyball or basketball during at least 20 to 60 min at least three times a week with panting and sweating. [19] All variables were compared according to sex, physical activity level, and the type of the school attended.
Statistical analysis
Statistical analysis was performed using IBM SPSS for Windows version 20.0 software (IBM Corp., Armonk, NY, USA). Descriptive data were expressed in mean and SD, and percentage for continuous variables. The Pearson's chi-square test (c 2 ) and Fisher's exact test were used to analyze significant differences of categorical variables among the groups. A p value of <0.05 was considered statistically significant.
RESULTS
Of 1,357 adolescents, 54.8% were females and 45.2% were males with a mean age of 15.49±3.75 (range 15 to 17) years.
A total of 5% of the students were underweight, 79.8% were normal, 12.6% were overweight, and 2.6% were obese. The sociodemographic characteristics of the students are shown in Table 1 . The ratio of obesity among the students of highly educated parents (high school and higher) was higher compared to those of poorly educated parents (p<0.05).
The mean BMI was higher in males than females (p<0.0001). The ratio of being overweight or obese was higher in males than females (p<0.001). The ratio of females who preferred low-calorie, fat-free foods or eating less to lose weight was higher than those of the males (p<0.001). The ratio of females who went hungry for 24 hours or more to lose weight or maintain their weight was higher than those of the males (p<0.05). Male participants had a more regular eating breakfast habit than female participants (p<0.05) ( Table 2 ).
The ratio of the students who exercised to lose weight was higher in the group attending to public schools than the ratio of those attending to private schools (p<0.0001). The ratio of the students who were having breakfast regularly and the ratio of the students who were taught the concept of weight loss in a health way and healthy diet topics was higher in the group attending to public schools than those attending to private schools (p<0.0001) ( Table 3) .
A total of 23.5% of the students were physically active. The majority of physically active students were males (p<0.0001). The ratio of physically active students were higher in the group attending to private or minority schools than those of the group attending to public schools (p<0.05). The ratio of the students who became aware of the importance of physical activities during the last school period was higher in the group attending to private schools than the group attending to public schools (p<0.05). Physically active students had a more regular eating breakfast habit than less active or inactive ones (p<0.05). In addition, the students who were sleeping less than eight hours during the school period were more active than the others (p<0.05) ( Table 4 ).
DISCUSSION
Currently, obesity is a major important public health concern. All over the world, the prevalence of obesity has been continuously increasing. [4, 5, [7] [8] [9] [10] In the present study, 2.6% of the adolescent participants were obese. Several studies have shown that the prevalence of obesity in different regions of Turkey ranges between 2 to 2.3%. [20, 21] Our study results are also consistent with previous literature findings. However, the WHO Regional Office for Europe highlights that nearly 20% of children and adolescents in Europe are overweight and one of three is obese. [22] This indicates that the prevalence of obesity in adolescents in Turkey is lower than that of Europe.
In the present study, we found that 16.2% of male participants were overweight and the 3.3% of them were obese. Among females, these rates were 9.5% and 1.9%, respectively. A study by Aksoydan et al. [23] reported that 18% of boys were overweight, and 6% were obese. Among girls, these rates were 11.8% and 2.4%, respectively. In the light of the results of these studies and our study, we can conclude that obesity is more prevalent among male adolescents, compared to female adolescents.
In addition, we observed that the obesity rates increased as the educational status of parents of participants increased. Similarly, in several studies conducted in different regions of Turkey, the prevalence of obesity in adolescents increased, as the educational status of the mother increased. [24, 25] This can be interpreted as such that the prevalence of obesity increases parallel to the high income of highly educated families. However, we were unable to find an increased prevalence of obesity among students who had a high family income, which highlights the need for further studies.
In the present study, we found that female participants preferred low calorie, fat-free foods or eating less to lose weight more often than male participants. In many studies involving adolescent students, dieting was more common among females than males. [8, [26] [27] [28] [29] Despite the fact that the prevalence of obesity was higher among male participants, dieting was more common among girls in our study. This can be attributed to the fact that females consider themselves more overweight than they actually are, compared to male peers. Similarly, a study involving the first class high school students also showed that considering oneself overweight is more common among females than males. [30] Furthermore, in the present study, we also found that nutrition and losing weight in a healthy way were much more taught at public schools, compared to private schools. In their study, Akman et al. [31] showed that most of the students took healthy nutrition lessons, although only 15.2% of them internalized the concept of healthy dietary habit. On the other hand, the prevalence of obesity in adolescents was found to be unrelated to being educated about healthy diet at school.
Missing the breakfast may cause problems during childhood growth period and may have adverse effects on the school success. [32] However, missing a meal is a common behavior among adolescents. Various studies have shown that the most missed meal is breakfast among adolescents. [31] [32] [33] Similarly, totaly 60.6% (65.1% male, 53.7% female) of the participants were having a regular breakfast in our study. Previous studies conducted in Turkey also demonstrated that the rate of having regular breakfast ranged between 60 and 66%, [5, 34] similar to our study results. In Europe, Portugal, Spain, Holland and Italy, this rate has been estimated as 56 to 94%. [7, 9] The rate of having regular breakfast during adolescence in Turkey is also lower than that of Europe. The rate of having regular breakfast habit of male participants in our study was higher than that of the female participants. The recent studies have also shown that the habit of having regular breakfast is lower among females, compared to males, [35, 36] consistent with our study results. This can be attributed to the fact that female teenagers are more sensitive about controlling their weight and they usually spend much more time for dressing and make-up before leaving the house for school.
On the other hand, in the literature, it has been shown that missing breakfast may cause increased BMI values. [7, 9] Therefore, we believe that it is essential to improve the actual educational programs and to increase the public awareness to highlight the importance of having regular breakfast and to reduce the prevalence of obesity among adolescents.
In the present study, 23.5% of the students were physically active. The ratio of adolescents exercising regularly was found to be lower, compared to those who were inactive or less active. This result is consistent with the literature. [36] Providing opportunities for physical activities and encouraging the students for improving a healthy life style would make a positive contribution to avoid obesity.
In addition, male students were more active than female students in our study. Similarly, many studies also reported that male adolescents were more active than female ones. [8, 20, 22, [37] [38] [39] In another study, it was found that female adolescents were less encouraged to attend to physical activities by their parents. [40] The reason of the significant differences in the physical activity levels between the two sexes may be due to sociocultural features of the individuals, since being physically active is much more accepted for males than females in Turkey.
In conclusion, obesity is an important public health problem. Proper eating habits and physical activity habits should be encouraged. The right time for this is the period of childhood and adolescence, in which permanent habits can be easily acquired. However, much work should be done on the positive effects of eating habits and physical activity by the parents and schools. In particular, high-income families should encourage their children to become more aware of physical activity. Further studies are needed to identify the level and effectivity of education on healthy diet to prevent the increase in the prevalence of obesity and to reduce the actual frequency during adolescence. In addition, more opportunities for physical activity should be maintained at schools.
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